I / 
» / 





l_LC 




-2o^ 










A— 














2^«$ 









PTE 




XSXS - 








PHY ) 




>Xf> 



■2.16 




PHY 



t ' 



7T« 



FlG.7. 



i 



XGMII 



TXD<31:0> 

TXC<3:0> 

TX_CLK 



PCS 



TRANSMIT 



tx__code-group<39:Q> 
PMA_UNITDATA. request 



PMA 



± 



TRANSMIT 



, tx_lane<3:0> 
PM D_UNtTDATA.request ^ 



S*><> 

PCS service Interface 



PMA service Interface 



RXD<31:0> 
RXC<3:0> 
RX_CLK 



Son 



RECEIVE 



DESKEW 



SYNCHRONIZE 



22o 



PMA_UNITDATA. Indicate 
rx_unaligned<39:0> 



RECEIVE 



PMD servfce^terface ^"^e'tect^:^ |( PMD^UNITDATA. Indicate 



PMD 



PMD_SIGNALindicate 



rx_lane<3:0> 



Transmit 

-L. 



Receive 



3- 



MDI 



Lane 0 only shown 



v 

XGMfl 

(312.5 million 
characters/s per lane) 



TXCK7:0> 
TXC<0> 

7654321 OC 



Sol / 8 + control 
Input to ENCODE function HQFEHCBA.K 

88/1 OB 

PCS ENCODE function Encoder" 
Output of ENCODE function 



abcdeif ghj 
10 



PMA service Interface 
(312.5 million 
code-groups/s per lane) 
tx_code-group<9:0> 
10 bits each on lanes 0:3 



Hffi 



01 23456789 



'St 0 PMD service Interface 

(3.125 billion bits/s per lane) 

bit 0 Is transmitted, first on each lane 

txjane<0> 



RXD<7:0> 
HXC<0> 



mm. 

So^ * 8 + contr 
HGFEDCBA, K 



-2to 



76543210C 

XGMII 

(312.5 million 
characters/s per lane) 

control 

A, K Output of DECODE function 



8B/10B 
^Decoder 



PCS DECODE function 
Input to DECODE function 



a t> c d e i f g h j 
| 10 

00 1 11 1 1 x x x Property aligned comma* symbol 



ntllrrrl 



01 23456789 



PMA service Interface 3>C& 

(312.5 million 

code-groups/s per lane) 

rx_unaligned<9;0> 

10 bits each on lanes 0:3 



( 0 PMD service Interface 

(3.125 billion blts/s per lane) 

bit 0 is received first on each lane 

rxjane<0> 



Fl£.q 



XGMH 
TXC 


XGMII 
TXD 


PCS code-group 


Description 


0 


00 through FF 


Dxx.y 


Normal data transmission 




07 


K28.0orK283orK28.5 


Idle in Hill 




07 


K28.5 


Idle in imi 




9C 


K28.4 


Sequence 




FB 


K27.7- 


Start 




FD 


K29.7 


Terrninate 




FE 


K30.7 


Error 




Other value in 
Table 36-2 


See Table 36-2 


Reserved XGMII character 




Any other value 


K30.7 


Invalid XGMII character 


NOTE— Values in TXD column are in hexadecimal . 




s. 



Code 


Ordered JSet 


Number of 
code-groups 

================ 


Encoding 


iiiii 


Idle 




Substitute for XGMII Idle 


IlKII 


Sync column 


4 


/K28 .5/K28 .5/K28 .5/K28 51 


MRU 


Skip column 


4 


/K28 0/K28 0/K28 0/1C28 0/ 


1IAII 


Align column 


4 


/K28 3/K2R 3/K2R VIC9R 1/ 




Encapsulation 






HSi! 


Start column 


4 


/K27 7/Dx v/Dx v/Dx v/* 


HTII 


Terminate column 


4 


Tftrmi nfitf* poH^-irmnri in ant/ lono 
* w iiiuiatc wwvif^iVJUp 111 ally iallC 


IIT 0 H 


Terminate in Lane 0 


4 


/K29 7/K28 5/K2R *5/K2R 


IITjlt 


Terminate in Lane 1 


4 


/Dx .y/K29 .7/K2 8 .5/K28 .5/* 


irr 2 n 


Tennin ate in Lane 2 


4 


/Dx.y/Dx .y/K29 .7/K28 3/* 


11T3I1 


Terminate in Lane 3 


4 


/Dx.y/Dx.y/Dx.y/K29.7/ a 




Control 






IBJ 


Error code-group 


1 


/K30.7/ 




Link Status 






IIQII 


Sequence ordered_set 


4 


/I^S^/Dx.y/Dx.y/Dx.y/* 


IILFll 


Local Fault signal 


4 


/K28.4/D0.0/D0.0/D1.0/ 


ItRFii 


Remote Fault signal 


4 


/K28.4/DO.O/DO.0/D2.O/ 


IIQrsvdll 


Reserved 


4 


HILFII and IIIRFII 




Reserved 






IIFsigH 


Signal ordered_set 


4 


/K28 .2/Dx .y/Dx.y/Dx .v/*' 5 


a /Dfc.y/ indicates any data code-group. 
Reserved for INCITS Tl 1 . 




KB 
H 



FIG. 9 



Received Special Ordered Set 


Lane Correction Switch Configuration 


/Da.b/Dc.d/De.f/Dg.h/ 


^O.v *^\.v ^2.2' w 3.3' 


/Da.b/Dc.d/Dg.h/De.f/ 


*^Q.\y "l.r ^2.3' ^3.2' 


/Da.b/De.tfDc.d/Dg.h/ 


^O.v ^1.2' kJ 2.r "3.3' 


/Da.b/De.f/Dg.h/Dc.d/ 


0.1/ 1.2 2.3 3.1 


/Da/b/Dg.h/Dc.d/De.f/ 




/Da.b/Dg.h/De.f/Dc.d/ 


^O.v ^1.3 2.2 ^3.1 


/Dc.d/Da.b/De.fTDg.h/ 


/^o.j/S j 0/S2 2/S3 3/ 


/Dc.d/Da.b/Dg.h/De.f7 


/Sn t/Sin/S*, JS^>/ 

' 0. V 1 .0' |J 2.3' LJ 3.2' 


/Dc.d/De.f/Da.b/Dg.h/ 


/Sa,/S,o/S^a/S, ,/ 

' ^0.1' ^ 1.2' kJ 2.0 / °3.3' 


/Dc.d/De.f/Dg.h/Da.b/ 


/Sn 1/S1 VSo ./S.n/ 

' ^0.1' 0 1.2' L> 2.3 / k - > 3.0 / 


/Dc.d/Dg.h/Da.b/De.f/ 


/Sm/Si JSoJS.J 

1 ^0.1' ^1.3' °2.0 / °3.2' 


/Dc.d/Dg.h/De.fiDa.b/ 


/Sn,/S,,/S^/S,n/ 

' ^0. 1' 0 1.3' ^2.2' °3.0 / 


/De.£Da.b/Dc.d/Dg.h/ 


/Sn ,/S in/So t/S, ,/ 

' ^0.2' ^LO 7 °2.1' L> 3.3' 


/De.fTDa.b/Dg.h/Dc.d/ 


/SnVSin/Sn ,/S, 7 

0.2 l.v 2 3 3 1 


/De.f7Dc.d/Da.b/Dg.h/ 


/SnVSt i/Son/S. ,/ 


/De.fiDc.d/Dg.h/Da.b/ 


/SnVSi t/S->JS*J 
0 2 1 1 2 3 3 (/ 


/De.f/Dg.h/Da.b/Dc.d/ 


^0.2 ^1.3 2.0' ^3.1 


/De.f7Dg.h/Dc.d/Da.b/ 


' ***Q.2' ^1.3' ^2.1' kJ 3.0 / 


/Dg.h/Da.b/Dc.d/De.f7 


' ^0.3' * J 1.0 / ^2.1' ^3.2' 


/Dg.h/Da.b/De.f/Dc.d/ 


•^0.3 ^lXr *-'2.2' fc- '3.1' 


/Dg.h/Dc.d/Da.b/De.tf 


^0.3/^1.1^2.0/^3.2/ 


/Dg.h/Dc.d/De.tfDa.b/ 




/Dg.h/De.#Da.b/Dc.d/ 


/S 0 3 /S ! .2/82.0/83. / 


/Dg.h/De.f/Dc.d/Da.b/ 


/S0.3/S 1 .2/82. l/S 3 n/ 



FIG. 10A 



1000 



1002 


Program a First Ordered Set 


\ 





1004 Generate the First Ordered Set 



1006 



^ 

Identify the First Ordered Set 
at a Physical Coding Sublayer of the First Node 



1008 



Store the First Ordered Set in a First Memory 
at the Physical Coding Sublayer of the First Node 



1010 



Transmit an A-Ordered Set From the First Node 



1012 



Transmit the First Ordered Set From the First Node 



1014 



Receive a Second Ordered Set at the Second Node 



1016 Store the Second Ordered Set in a Second Memory of the Second Node 



1018 



Identify the Second Ordered Set at the Second Node 



1020 



Determine Whether the Second Ordered Set 
Is Identical to the First Ordered Set 



1022 



Open a First Switch 
Coupled Between a First Input Port and a First Output Port 



1024 



Close a Second Switch 
Coupled Between a First Input Port and a Second Output Port 



1 026 Open a Third Switch 

Coupled Between a Second Input Port and a Second Output Port 



FIG. 10B 

^ 

1 028 Close a Fourth Switch 

Coupled Between a Second Input Port and a First Output Port 



FIG. 1 1 



1100 



1102 


Transmit a First Set of Code Groups From the First Node 






1104 


Receive a Second Set of Code Groups at the Second Node 






1106 


Determine Whether the Second Set of Code Groups 
Matches the First Set of Code Groups 






1108 


Correct the Lane Routing Between the First Node and the Second Node 
If the Second Set of Code Groups Mismatches the First Set of Code Groups 



